The antinociception produced by intrathecal morphine, calcium, A23187, U50,488H, [D-Ala2, N-Me-Phe4, Gly-ol]enkephalin and [D-Pen2, D-Pen5]enkephalin after intrathecal administration of calcitonin gene-related peptide in mice.
Calcitonin gene-related peptide (CGRP), which has been shown to modulate calcium in both the brain and in peripheral tissues, has not previously been shown to modulate calcium in the spinal cord. This study shows that the effects of CGRP given intrathecally (i.t.) appear to result from calcium modulation. Evidence for this hypothesis is the parallel shift to the right in the dose-effect curves of both i.t. calcium and i.t. A23187 (a calcium ionophore) by i.t. CGRP, and the enhancement by ethylene glycol bis(beta-aminoethyl ether)-N,N'-tetraacetic acid of the ability of CGRP to antagonize morphine-induced antinociception. The CGRP-induced modulation of spinal calcium appears to occur in opiate-sensitive pathways as well as nonopioid pathways, as evidenced by parallel shifts to the right in the dose-response curves of i.c.v. and i.t. morphine in either the tail-flick or the hot-plate test and nonparallel shifts in the dose-response curve of s.c. morphine in the tail-flick test. CGRP attenuates the antinociceptive effect of the delta receptor-specific ligand [D-Pen2, D-Pen5]enkephalin (i.t.), but enhances the antinociceptive effect of the kappa ligand, U50, 488H. CGRP does not appear to interact directly with the opiate receptor because it does not mimic the activity of naloxone i.t. However, CGRP-induced alterations of calcium in opiate-sensitive spinal pathways appear to produce subtle modulation of opiate antinociception without direct opiate receptor interaction.